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77 West Jackson Blvd. State of Itinois

Chicago, IL. 60604-3590

Re: IBA/Griffith Micro Science Administrative Order-Willowbrook I & 1l Performance
Test Results

Dear Ms. Bush:

IBA S&I, Inc. has requested Dan Kremer of Kremer Environmental Services, Inc. to submit the
January 23-24 Performance Test results to you and Ms. Julie Armitage as required by Section 39
of the Administrative Order dated December 24, 2002. Please let me know if you faii to receive
this report by Monday, February 24, 2003.

The purpose of this letter is to further review the performance test results and discuss subsequent
work regarding the implementation of the Administrative Order. Willowbrook [ had its
Performance Test conducted on January 23, 2003 while Willowbrook II had its test on January
24, 2003. For Willowbrook I, the ethylene oxide concentration from the AAT system was less
than 0.01 ppm. The ethylene oxide concentration from the Willowbrook 1T AAT System was
0.64 ppm.

Because of the rather high ethylene oxide emission level from the Willowbrook 11 AAT Systein,
the plant partially replenished the AAT scrubber solution and totally replaced the dry bed
adsorbent material. This was done in spite of obtaining less than 1 ppm Ethylene Oxide lsvel for
the AAT System outlet.

The results of the comparison of the readings froni the Baseline and Perkin Elmer 5Cs to Dan
Kiemer’s GCs showed thai generally the resulis from the Baseiine and Perkin Elmer systeras
were higher than these from the third-party tester. We believe that ihe discrepancics between
these readings resuited from a number of reasons:

For Sampling: _

1} We found that the sample valves on the two new Vac-U-Chambers that we purchased for
sampling were defective and pulling in ambient air. We have discontinued using these and are
currently using atr sampling pumps.

2) We found that we needed to use ten {10) liter gas bags rather than one (1) or three (3) liter
bags. We are now using ten (10) liter bags so that we have sufficient gas to test in both GCs.
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3) We recently found that the method that we were using to test the samples in the Perkin Elmer
GC did not always provide the most reliable results. We have subsequently modified our testing
methodology through this equipment.

We believe that the above reasons and the subsequent modifications should address the
discrepancies between the readings during the performance test. To further test our plant GC
systems, we will now be sending gas samples off-site to Clean Air Engineering to check the
accuracy of these results. This will be continued until we believe that our results are equivalent
to a third-party laboratory.

Lastly, neither of the OV A meters performed well. We, therefore, have ceased using them.

I hope that this letter provides you with sufficient information to show our commitment to
meeting each and every element of the Administrative Order. We would be happy to meet with
you at any time to further discuss these results. Call me with any questions you might have.
You can reach me at 630-928-1724.

Yours truly,

cc: Julie Armitage, Section Manager
Compliance and Systems Management Section
Bureau of Air
Tllinois Environmental Protection Agency
1021 North Grand Avenue
Springfield, Illinois 62702

Kathieen Hoffman, Vice-President EH&S
John Gilbert, Vice-President Operations
Mark Bogs, Willowbrook General Manager
Byron F. Taylor, Esq.

Sidley Austin Brown & Wood



REPORT OF
AIR POLLUTION SOURCE TESTING
OF TWO ETHYLENE OXIDE EMISSION-CONTROL SYSTEMS
OPERATED BY IBA, INC.
AT THE TWO ETHYLENE OXIDE STERILIZATION FACILITIES
IN WILLOWBROOK, ILLINOIS
ON JANUARY 23-24, 2003

Submitted to:

Air Enforcement and Compliance Assurance Branch
UNITED STATES ENVIRONMENTAL PROTECTION AGENCY, REGION 5
77 West Jackson Boulevard
Chicago, Illinois 60604

Compliance and Systems Management Section
ILLINOIS ENVIRONMENTAL PROTECTION AGENCY
1021 North Grand Avenue East

Springfield, linois 62702

Submitted by:

IBA, INC.
7775 South Quincy Street RECEEVED
Willowbrook, Illinois 60521
FeB 24 2003
1.D. Number 043110AAC Environmental Prolection Agency
State of liinois
Prepared by:

KREMER ENVIRONMENTAL SERVICES, INC.
28151 San Lucas
Mission Viejo, California 92692-1313

February 10, 2003
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CONTACT SUMMARY
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Ms. Kathleen Hoffiman

Vice President, Environmental Health and Safety
IBA, INC.

2015 Spring Road, Suite 650

Oak Brook, Illinois 60521

Phone:  (630)928-1758
FAX:  (630)928-1701

TEST DATE

January 23-24, 2003

REGULATORY AGENCY

Ms. Bonnie Bush

Air Enforcement and Compliance Assurance Branch
U. S. EPA

77 West Jackson Boulevard

Chicago, Illinois 60604

Attention; Compliance Tracker (AE-17J}

Phone: (312)353-6684
FAX:  (312)353-8289

TESTING CONTRACTOR

Mr. Daniel P. Kremer

President

KREMER ENVIRONMENTAL SERVICES, INC.
28151 San Lucas

Mission Viejo, California 92692-1313

Phone: (949)770-6611
FAX:  (949)770-1636
Email:  kremerenviro@pbimail.com

SOURCE LOCATIONS

Mr. Mark Bogs

General Manager

IBA, INC.

7775 South Quincy Street (Willowbrook I)
830 Midway Drive (Willowbrook II)
Willowbrook, Illinois 60521

Phone:  (630)654-5151x452
FAX:  (630)325-0020

Ms. Julie Armitage

Compliance and Systems Management Section

ILLINOIS EPA
1021 North Grand Avenue
Springfield, Illinois 62702

Phone: (217)524-3907
FAX: (217)524-4710

NES



TABLE OF CONTENTS

CONTACT SUMMARY

TABLE OF CONTENTS

LIST OF TABLES

LIST OF APPENDICES
1.0 INTRODUCTION
2.0 EQUIPMENT
3.0 TESTING
4.0 RULE/COMPLIANCE REQUIREMENTS
5.0 TEST METHOD REFERENCE
5.1 Summary/Introduction
5.2 Volumetric Flow Measurement
53 EtO Mass-Emissions Measurement
5.4 Sample Transport
5.5 GC Injection
5.6 GC Conditions
5.7 Calibration Standards
5.8  Sampling Duration
5.9 Mass-Emissions Calculations
6.0 TEST SCENARIO
7.0 QA/QC
7.1 Field Testing Quality Assurance
1.2 Calibration Procedures
8.0 TEST RESULTS
TABLES
APPENDICES

PAGE NO.

iii

v

o

OND 00 00 ) ~d ~J NN

11

11
11

12

13

NES



TABLE

LIST OF TABLES

DESCRIPTION

EtO Control Efficiency - Plant 1 - Aeration - SC1 & SC2
EtO Control Efficiency - Plant 1 - Aeration - SC2 Only
EtO Control Efficiency - Plant 2 - Aeration - SC1 & SC2

EtO Control Efficiency - Plant 2 - Aeration - SC2 Only

1ii

PAGE NO.

14

15

16

17

NES



APPENDIX

T o0 W »

Iz @

O z Z

LIST OF APPENDICES

DESCRIPTION

Calibration Data

Plant 1 - Run #1 - Aeration Chromatograms - SC1 & SC2
Plant 1 - Run #2 - Aeration Chromatograms - SC1 & SC2
Plant 1 - Run #3 - Aeration Chromatograms - SC1 & SC2

Plant 1 - Run #4 - Aeration Chromatograms - SC2 Only

Plant 1 - Run #5 - Aeration Chromatograms - SC2 Only

Plant 1 - Run #6 - Aeration Chromatograms - SC2 Only
Plant 2 - Run #1 - Aeration Chromatograms - SC1 & SC2

Plant 2 - Run #2 - Aeration Chromatograms - SC2 Only
Plant 2 - Run #3 - Aeration Chromatograms - SC1 & SC2

Plant 2 - Run #4 - Aeration Chromatograms - SC2 Only
Plant 2 - Run #5 - Aeration Chromatograms - SC1 & SC2

Plant 2 - Run #6 - Aeration Chromatograms - SC2 Only

Field Data and Calculation Worksheets
Facility Monitoring Data

Calibration Gas Certificates

v

PAGE NO.

A-1

B-1

C-1

D-1

E-1

F-1

G-1

H-1

I-1

N-1

O-1

P-1

NES



1.0 INTRODUCTION

On Thursday, January 23 and Friday, January 24, 2003, Kremer Environmental Services, Inc. performed air
pollution source testing of two ethylene oxide (EtQ) emission-control systems operated by IBA, Inc. at their
two ethylene oxide sterilization facilities in Willowbrook, Illinois. At each facility, the control device that was
tested is a two-stage Advanced Air Technologies (AAT) Safe Cell emission-control system, comprised of a
packed-tower chemical scrubber (SC1) and a dry-bed reactor (SC2). At Willowbrook I, the AAT system is
currently used to control emissions from eight aeration chambers and three aeration rooms. At Willowbrook

II, the AAT system is currently used to control emissions from two aeration rooms and from three sterilizer

vacuum pumps.

The purpose of the testing program was to evaluate compliance with the conditions established in the
Administrative Order, dated December 24, 2002, issued by the United States Environmental Protection

Agency (USEPA), Region 5 to IBA, Inc.
‘The specific conditions of the Administrative Order require the following:

« IBA shall conduct performance testing of all of the aeration room vents’ emission control equipment at the
Willowbrook facilities to determine compliance status with respect to the site-specific limits for the

parameters in the alternative monitoring plan.

» IBA shall conduct performance testing of all aeration room vents’ emission control equipment at the

Willowbrook facilities in accordance with the test methods and procedures outlined in USEPA CFR40,
Part 63.365.

» IBA shall conduct the performance testing under normal operating conditions representative of the

maximum ethylene oxide emissions potential.
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«  During each performance test run, IBA shall measure and record the ethylene oxide concentration at the
aeration room vents’ emission control equipment outlets, using each of the two portable Flame Ionization

Detectors (FID) for at least fifteen minutes.

«  During each performance test run, IBA measured and recorded the ethylene oxide concentration at each
of the aeration room vents’ emission control equipment outlets by collecting a fifteen-minute bag sample
that were analyzed by an on-site gas chromatograph (GC) system, one of which is operated by IBA at
each facility for ambient monitoring purposes.

Compliance must also be demonstrated with USEPA requirements under the current National Emissions
Standards for Hazardous Air Poilutants (NESHAP), and with the conditions established in the Air Quality
Permit granted to IBA by the Illinois Environmental Protection Agency (IEPA), Air Pollution Control

Division.
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2.0 EQUIPMENT

At both the Willowbrook I and Willowbrook II facilities, aeration emissions are controlled by:

. One two-stage Advanced Air Technologies Safe Cell emission-control system, comprised of a packed-
tower chemical scrubber (SC1), equipped with a packed reaction/interface column, a scrubber fhud
recirculation system, and a scrubber fluid reaction/storage tank, and a dry bed reactor/scrubber (SC2),
comprised of a bank of solid-bed reaction vessels, connected in parallel, installed downstream of SC1

and upstream of a dedicated blower exhaust system.

’ NES



3.0 TESTING

EtO source testing was conducted m accordance with the procedures outlined in USEPA CFR40, Part 63.365.

EtO emissions monitoring for each test run was conducted simultaneously at the inlet and outlet during a one-
hour interval of the aeration process. Three one-hour test runs were performed at the inlet (inlet of SC1) and
outlet (outlet of SC2) of the Safe Cell System, and three one-hour test runs were performed at the inlet and
outlet of SC2 alone. A total of six one-hour aeration test runs were performed.

During the aeration phase, EtO emissions at the inlet and the outlet of the Safe Cell System were determined
using direct source sample injection into a GC. All testing was conducted during normal process load
conditions. All aeration testing was performed after freshly sterilized product has been transferred into an
aeration chamber/room. The testing program was conducted in accordance with the procedures outlined in the

following sections.

The results obtained by Kremer Environmental Services, Inc. were compared to the results obtained by the
IBA, Inc. portable FID’s and on-site GC’s to determine their consistency.

! NES



4.0 RULE/COMPLIANCE REQUIREMENTS

The EtO gas-sterilization systems at the Willowbrook 1 and Willowbrook II facilities are being tested to
determine compliance with the conditions outlined in the Administrative Order issued to IBA, Inc. by the
USEPA, with the current federal EPA National Emissions Standard for Hazardous Air Pollutants (NESHAP)
for ethylene oxide, and with the requirements specified in the Illinois EPA Permit. This testing was performed

to demonstrate compliance with the following requirements:

. The emissions from the aeration process must be discharged to control equipment with an EtO
emission-reduction efficiency of at least 99.0% by weight.

or

The EtO concentration at the outlet of the control equipment to which emissions from the aeration

process are discharged to must not exceed 1 ppm.

. Ethylene oxide measurements utilizing the two portable Flame Ionization Detectors (FID), and the
plant’s on-site gas chromatograph (GC), must be consistent with the testing equipment utilized by the

outside testing service.

Testing is required to demonstrate compliance with these requirements. Source testing of the emission-control

device is required initially, and may be required periodically thereafter.
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5.0 TEST METHOD REFERENCE

5.1 INTRODUCTION

The testing procedures outlined herein are based on USEPA source-sampling methods. EtO control efficiency
and mass-emissions testing were conducted by USEPA CFR40, Part 63.365, and in accordance with [EPA
requirements. EtO emissions monitoring for each test run was conducted simultaneously at the inlet and outlet
during a one-hour interval of the aeration process. Three one-hour test runs were performed at the mlet (inlet
of SC1) and outlet (outlet of SC2) of the Safe Cell System, and three one-hour test runs were performed at the

inlet and outlet of SC2 alone. A total of six one-hour aeration test runs were performed.

During the aeration phase, EtO emissions at the inlet and the outlet of the Safe Cell System were determined
using direct source sample injection into a GC. All testing was conducted during normal process load
conditions. All aeration testing was performed after freshly sterilized product has been transferred into an
acration chamber/room. The testing program was conducted in accordance with the procedures outlined in the

following sections.

The results obtained by Kremer Environmental Services, Inc. were compared to the results obtained by the

IBA, Inc. portable FID’s and on-site GC’s to determine their consistency.

Operation and documentation of process conditions were performed by personnel from IBA using existing
monitoring instruments installed by the manufacturer on the equipment that was tested. In accordance with the
procedures established in USEPA CFR40, Part 63, Subpart O, scrubber liquor leve! was recorded.

52 VOLUMETRIC FLOW MEASUREMENT

Exhaust gas flow through the emission control system was determined by EPA Method 2C using a standard

pitot tube and an inclined-oil manometer. In accordance with EPA Method 1, sampling ports were located far
enough from any flow disturbances to permit accurate flow measurement.
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Temperature measurements were obtained from a type K thermocouple and thermometer attached to the

sampling probe. Exhaust gas composition was assumed to be air and small amounts of water vapor. Water
vapor was negligible, at about 3 percent.

53 CONTROL EFFICIENCY AND MASS EMISSIONS MEASUREMENT

During aeration, EtO emissions at the inlet and outiet of the Safe Cell System were determined using direct
source sample injection into the GC. The mass of EtO emitted to the inlet and from the outlet of the Safe Cell
System was determined using Equation 1, shown below in Section 5.9. Mass-mass controi-efficiency of EtO
during aeration was calculated by comparing the mass of EtO vented to the system inlet to the mass of EtO

vented from the system outlet.

During aeration, vented gas was analyzed by an SRI, Model 8610, portable gas chromatograph (GC),
equipped with the following: dual, heated sample loops and injectors; dual columns; and dual detectors. A
flame ionization detector (FID) was used to quantify high-level EtO emissions, and a photoionization detector

(PID) was used to quantify low-level EtO emissions at the emission-control device outlet.
54 SAMPLE TRANSPORT

Source gas was pumped to the GC at approximately 500 cubic centimeters per minute (cc/min) from the
sampling ports through two lengths of Teflon® sample line, each with a nominal volume of approximately 75
cubic centimeters (cc) and an outer diameter of 0.25 inch. At the inlet of the Safe Cell System (inlet of SC1),
the sampling port was located in the aeration discharge duct, upstream of the scrubber. At the outlet of the
Safe Cell System (outlet of SC2), sampling port was located in the exhaust stack downstream of the exhaust
blower. For sampling of SC2 alone, the inlet sample port was located in the duct upstream of the inlet of SC2,
and the outlet sampling port was located in the exhaust stack downstream of the exhaust blower.

5.5 GC INJECTION
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Source-gas samples were then injected into the GC which was equipped with two heated sampling loops, each
containing a volume of approximately 2cc and maintained at 100 degrees Celsius (C). Injections occurred at
approximately five-minute intervals during aeration. Helium was the carrier gas for both the FID and PID.

5.6 GC CONDITIONS

The packed columns for the GC were both operated at 85 degrees C. The columns were stainless steel, 6 feet
long, 0.125 inch outer diameter, packed with 1 percent SP-1000 on 60/80 mesh Carbopack B, or equivalent.

During the analysis, the FID was operated at 250 degrees C. The support gases for the FID were hydrogen
(99.995% pure) and air (99.9999% pure). Any unused sample gas was vented from the GC system back to the

inlet of the scrubber.
5.7 CALIBRATION STANDARDS

The FID used at the inlet was calibrated for part-per-million-by-volume (ppmv)-level analyses using gas
proportions similar to the following:

1) 100 ppmv EtQ, balance nitrogen

2) 50 ppmv EtO, balance nitrogen (audit gas)
3) 10 ppmv EtO, balance nitrogen

4) 1 ppmv EtO, balance nitrogen

The PID used at the outlet was calibrated for ppmv-level analyses using gas proportions similar to the

following:

1) 100 ppmv EtQ, balance nitrogen

2) 50 ppmv EtO, balance nitrogen (audit gas)
3) 10 ppmv EtO, balance nitrogen

4) 1 ppmv EtO, balance nitrogen
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Each of these calibration standards was in a separate, certified manufacturer's cylinder. Copies of the
calibration gas laboratory certificates are attached as Appendix P.

5.8 SAMPLING DURATION

Since aeration is a 24-hour process at this facility, with constant discharge flow from the aeration chambers to
the emission-control system, aeration testing consisted of a total of six 1-hour test runs. Each test run was
performed after freshly sterilized product had been transferred into an aeration chamber/room.

5.9 CONTROL-EFFICIENCY/MASS-EMISSIONS CALCULATIONS

Mass emissions of EtO during aeration were calculated using the following equation:

EQUATION 1:

MassRate = (VolFlow)(MolWt)(ppmv EtO/10°%/(MolVoi)

Where:

MassRate = EtO mass flow rate, pounds per minute

VoiFlow = Corrected volumetric flow rate, standard cubic feet per minute at 68 degrees F
MolWt = 44.05 pounds EtO per pound mole

ppmvEIQ = EtO concentration, parts per million by volume

10° = Conversion factor, ppmv per “cubic foot per cubic foot"

MolVol = 385.32 cubic feet per pound mole at one atmosphere and 68 degrees F

Note: Standard conditions are 68°F and 1 atm.

Mass-mass control efficiency of EtO was calculated for aeration. Results of the control-efficiency testing are
summarized in Section 8.0, and in Tables 1 through 4.
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6.0 TEST SCENARIO

The aeration testing was performed during normal process load conditions, after freshly sterilized product had
been transferred into an aeration chamber/room. Three test runs were conducted in series to verify the
performance of the emission-control device. The testing schedule was the same for both days of testing, and

was as follows:

Day One - Willowbrook I - Thursday, January 23, 2003
Day Two - Willowbrook II - Friday, January 24, 2003

1) Equipment setup and gas chromatograph calibration.

2) Aeration Test Run #1 was performed with at least one freshly sterilized production load transferred
into aeration. Sampling was performed at the inlet of SC1 and the outlet of SC2.

3) Aeration Test Run #2 was performed with at least one freshly sterilized production load transferred
into acration. Sampling was performed at the inlet of SC1 and the outlet of SC2.

4) Aeration Test Run #3 was performed with at least one freshly sterilized production load transferred
into aeration. Sampling was performed at the mlet of SC1 and the outlet of SC2.

5) Testing equipment was set up for monitoring at the inlet and outlet of SC2.

6) Aeration Test Run #4 was performed with at least one freshly sterilized production load transferred
into aeration. Sampling was performed at the inlet and outlet of SC2.

[)] Aeration Test Run #5 was performed with at least one freshly sterilized production load transferred
into aeration. Sampling was performed at the inlet and outlet of SC2.

8) Aeration Test Run #6 was performed with at least one freshly sterilized production load transferred
into aeration. Sampling was performed at the inlet and outlet of SC2.

9) Post-calibration check performed and equipment breakdown.
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7.0 QA/QC

7.1 FIELD TESTING QUALITY ASSURANCE

At the beginning of the test, the sampling system was leak checked at a vacuum of 15 inches of mercury. The
sampling system was considered leak free when the flow indicated by the rotameters fell to zero.

At the beginning of the test, a system blank was analyzed to ensure that the sampling system was free of EtO.

Ambient air was introduced at the end of the heated sampling line and drawn through the sampling system line
to the GC for analysis. The resulting chromatogram also provided a background level for non-EtO
components (ie. ambient air, carbon dioxide, water vapor} which are present in the source gas stream due to
the ambient dilution air which is drawn into the emission-control device. This chromatogram, designated
AMB, is included with the calibration data in Appendix A.

7.2 CALIBRATION PROCEDURES

The GC system was calibrated at the beginning and conclusion of each day’s testing. Using the Peaksimple I
analytical software, a point-to-point calibration curve was constructed for each detector. A gas cylinder of
similar composition as the calibration gases, but certified by a separate supplier, was used to verify calibration
gas composition and GC performance.

All calibration gases and support gases used were of the highest purity and quality available. A copy of the
laboratory certification for each calibration gas is attached as Appendix P.

Each of the portable FID’s, and the IBA on-site GC’s, were calibrated according to IBA’s Tiered Monitoring
Plan. Calibration was performed by IBA employees.
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8.0 TEST RESULTS

At both the Willowbrook I and I facilities, the emission-control systems demonstrated compliance with the
less than 1 ppm outlet concentration requirement while controlling emissions from the aeration process. In
accordance with state and federal requirements, the EtO concentration at the outlet of the control equipment to
which emissions from the aeration process are discharged to must not exceed 1 ppm. Both emission-control

systems met this requirement. The test results are summarized in Table 1 through 4.

Results of the comparative monitoring are presented in Appendix O. The two tables show the comparative
resuits of the monitoring and bag sample analysis performed by Kremer Environmental Services, Inc. and by
personnel from IBA, Inc. The comparative monitoring was performed in accordance with the Administrative
Order, dated December 24, 2002, issued by the United States Environmental Protection Agency (USEPA),

Region 5 to IBA, Inc.

Chromatograms and chromatographic supporting data are attached as Appendices A through M. Copies of
field data and calculation worksheets are attached as Appendix N.
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TABLE 1
AERATION PHASE ETHYLENE OXIDE CONTROL EFFICIENCY
OF AN AAT SAFE CELL EMISSION CONTROL SYSTEM (SC1 & SC2)
OPERATED BY IBA/GRIFFITH MICROSCIENCE, INC.
IN WILLOWBROOK, ILLINOIS (PLANT 1)
ON JANUARY 23, 2003

RUN INJECTION INLET ETO OUTLET ETO ETO CONTROL
NUMBER TIME CONC. (PPM)(1)  CONC. (PPM)(2) EEFICIENCY

1(3) 1613 748 0.01 99.9866
1 1618 75.7 0.01 99.9868
1 1623 76.2 0.01 99.9869
1 1628 77.1 0.01 99.9870
1 1633 75.8 0.01 99.9868
1 1638 76.4 0.01 99.9869
1 1643 745 0.01 99.9866
1 1648 72.5 0.01 99.9862
1 1653 75.0 0.01 99.9867
1 1658 77.3 0.01 99.9871
1 1703 77.8 0.01 99.9871
1 1708 81.2 0.01 99.9877
2(4) 1713 89.7 0.01 99.9889
2 1718 91.4 0.01 99.9891
2 1723 89.4 0.01 99.9888
2 1728 92.4 0.01 99.9892
2 1733 93.0 0.0 99.9892
2 1738 93.1 0.01 99.9893
2 1743 93.0 0.01 99.9892
2 1748 93.1 0.01 99.9893
2 1753 87.9 0.01 99.9886
2 1758 85.2 0.01 99.9883
2 1803 82.8 0.01 99.9879
2 1808 84.1 0.01 99.9881
3(5) 1813 81.3 0.01 99.9877
3 1818 80.9 0.01 99.9876
3 1823 79.2 0.01 99.9874
3 1828 76.5 0.01 99.9869
3 1833 73.7 0.01 99.9864
3 1838 67.3 0.01 99.9851
3 1843 65.6 0.01 99.9848
3 1848 68.5 0.01 99.9854
3 1853 69.9 0.01 99.9857
3 1858 70.0 0.01 99.9857
3 1903 71.0 0.01 99.9859
3 1908 69.8 0.01 99,9857

TIME-WEIGHTED AVERAGE: 79.5 0.0100 99.9873

REQUIRED CONTROL EFFICIENCY: 99

Notes:

(1) - PPM = parts per million by volume

{2) - 0.01 ppm is the guantification limit for the detector used at the outlet.
(3) - Aeration Run #1 started at 16:10, ended at 17:10.

(4) - Aeration Run #2 started at 17:10, ended at 18:10.

(5) - Aeration Run #3 started at 18:10, ended at 19:10.
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TABLE 2
AERATION PHASE ETHYLENE OXIDE CONTROL EFFICIENCY
OF AN AAT SAFE CELL EMISSION CONTROL SYSTEM (SC2 ONLY)
OPERATED BY IBA/GRIFFITH MICROSCIENCE, INC.
IN WILLOWBROOK, ILLINOIS (PLANT 1)
ON JANUARY 23, 2003

RUN INJECTION INLET ETO OUTLET ETO ETO CONTROL
NUMBER TIME CONC. (PPM)1) CONC. (PPM)(2) EFFICIENCY

1(3) 1954 8.32 0.01 99.8798
1 1859 8.08 0.01 99.8762
1 2004 7.87 0.01 99.8729
1 2009 7.96 0.01 99.8744
1 2014 7.98 0.01 99.8747
1 2019 8.24 0.01 99.8786
1 2024 7.82 0.01 99.8721
1 2029 7.66 0.01 99.8695
1 2034 7.88 0.01 99.8731
1 2039 8.01 0.01 99.8752
1 2044 7.70 0.01 992.8701
1 2049 7.91 0.01 99.8736
2(4) 2054 7.90 0.01 99.8734
2 2058 8.36 0.01 £9.8804
2 2104 8.62 0.01 99.8840
2 2109 8.83 0.01 99.8867
2 2114 9.16 0.01 99.8908
2 2119 9.49 0.01 99.8946
2 2124 9.54 0.01 99.8952
2 2129 9.43 0.01 99.8940
2 2134 9.55 0.01 99.8953
2 2139 9.72 0.01 99.8971
2 2144 9.78 0.01 99.8978
2 2149 9.89 0.01 99.8989
3(5) 2154 9.69 0.01 99.8968
3 2159 8.63 0.01 99.8962
3 2204 9.55 0.01 99.8953
3 2209 9.69 0.01 99.8968
3 2214 9.65 0.01 99.8964
3 2219 9.61 0.01 99.8959
3 2224 9.51 0.01 99.8948
3 2229 9.58 0.01 99.8956
3 2234 9.89 0.01 99.8989
3 2239 9.27 0.01 99.8921
3 2244 9.33 0.01 99.8928
3 2249 9.27 0.01 99,8921

TIME-WEIGHTED AVERAGE: 8.90 0.0100 99.8867

REQUIRED CONTROL EFFICIENCY: na

Notes:

(1) - PPM = parts per million by volume

(2} - 0.01 ppm is the quantification limit for the detector used at the outlet.
(3) - Aeration Run #1 started at 19:50, ended at 20:50.

(4) - Aeration Run #2 started at 20:50, ended at 21:50.

{5) - Aeration Run #3 started at 21:50, ended at 22:50.
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TABLE 3
AERATION PHASE ETHYLENE OXIDE CONTROL EFFICIENCY
OF AN AAT SAFE CELL EMISSION CONTROL SYSTEM (SC1 & SC2)
OPERATED BY IBA/GRIFFITH MICROSCIENCE, INC.
IN WILLOWBROOK, ILLINOIS (PLANT 2)
ON JANUARY 24, 2003

RUN INJECTION INLET ETO OUTLET ETO ETO CONTROL
NUMBER TIME CONC. (PPM){1) CONC., (PPM){2) EFFICIENCY

1(3) 1241 16.4 0.78 95.2439
1 1246 16.9 0.79 95.3254
1 1251 16.5 0.79 85.2121
1 1256 16.3 0.67 95.8896
1 1301 16.4 0.72 95.6098
1 1306 16.0 0.72 95.5000
1 1311 17.3 0.77 95.5491
1 1316 15.9 0.73 95.4088
1 1321 16.2 0.69 85.7407
1 1326 15.4 0.73 95.2597
1 1331 16.4 0.74 95.4878
1 1336 15.8 0.66 95.8228
3(4) 1358 16.7 0.71 95.7485
3 1403 15.8 0.64 95.9494
3 1408 16.0 0.61 96.1875
3 1413 14.8 0.60 95.9459
3 1418 14.8 0.54 96.3514
3 1423 15.0 0.61 95.9333
3 1428 14.7 0.68 95.3741
3 1433 14.8 0.58 96.0811
3 1438 14.3 0.54 96.2238
3 1443 14.5 0.61 95.7931
3 1448 14.6 0.65 95.5479
3 1453 149 0.64 95.7047
5(5) 1503 15.0 0.76 94.9333
5 1508 14.5 0.72 95.0345
5 1513 147 0.65 95.5782
5 1518 14.3 0.63 95.5944
5 1523 13.9 0.56 95.9712
5 1528 13.9 0.55 96.0432
5 1533 13.7 0.53 96.1314
5 1538 13.8 0.50 96.3768
5 1543 14.2 0.51 96.4085
5 1548 13.2 0.54 95.9091
5 1553 13.6 0.47 96.5441
5 1558 134 047 96.4925

TIME-WEIGHTED AVERAGE: 15.13 0.6414 95.7752

MAXIMUM ALLOWED QUTLET CONCENTRATION: 1 PPM

Notes:

(1) - PPM = paris per million by volume

(2) - 0.01 ppm is the quantification limit for the detector used at the outlet.
(3) - Aeration Run #1 starled at 12:40, ended at 13:40.

(4) - Aeration Run #3 started at 13:57, ended at 14.57.

(5) - Aeration Run #5 started at 15:02, ended at 16:02,
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TABLE 4
AERATION PHASE ETHYLENE OXIDE CONTROL EFFICIENCY
OF AN AAT SAFE CELL EMISSION CONTROL SYSTEM (SC2 ONLY)
OPERATED BY IBA/GRIFFITH MICROSCIENCE, INC.
IN WILLOWBROOK, ILLINOIS (PLANT 2)
ON JANUARY 24, 2003

RUN INJECTION INLET ETO OUTLET ETO ETO CONTROL
NUMBER TIME CONC, (PPM)(1) CONC. (PPM)(2) EFFICIENCY
2(3) 1243 2.23 0.71 68.1614
2 1248 2.11 0.77 63.5071
2 1253 2.28 0.78 65.7895
2 1258 2.16 0.79 63.4259
2 1303 2.08 0.68 67.3077
2 1308 2.91 0.74 745704
2 1313 273 0.81 70.3297
2 1318 1.62 0.67 58.6420
2 1323 1.63 0.71 56.4417
2 1328 2.80 0.74 73.5714
2 1333 2.84 0.65 77.1127
2 1338 2.12 . 0.63 70.2830
4(4) 1401 2.13 0.66 69.0141
4 1406 1.97 0.65 67.0051
4 1411 2.04 0.62 69.6078
4 1416 1.85 0.59 68.1081
4 1421 1.92 0.61 68.2292
4 1426 1.89 0.58 69.3122
4 1431 2.07 0.58 71.9807
4 1436 1.92 0.63 67.1875
4 1441 1.81 0.63 65.1934
4 1446 1.92 0.66 65.6250
4 1451 1.95 0.60 69.2308
4 1456 1.89 0.58 69.3122
6(5) 1505 2.04 0.78 61.7647
6 1510 2.02 0.72 64.3564
6 1515 1.93 0.66 65.8031
6 1520 1.94 0.57 70.6186
8 1525 1.97 0.61 69.0355
6 1530 1.78 0.54 69.6629
6 1535 1.88 0.47 75.0000
6 1540 1.85 0.50 72.9730
6 1545 1.83 0.50 72.6776
6 1550 1.78 0.54 69.6629
6 1555 1.73 0.48 72.2543
6 1600 1.70 045 13.5294
TIME-WEIGHTED AVERAGE: 2.04 0.6358 68.5080

REQUIRED CONTROL EFFICIENCY: na

Notes:

(1) - PPM = parts per million by volume

(2) - 0.01 ppm is the quantification limit for the detector used at the outlet.
(3) - Aeration Run #2 started at 12:40, ended at 13:40.

{4) - Aeration Run #4 started at 13:57, ended at 14:57,

(5) - Aeration Run #5 started at 15:02, ended at 16:02,
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APPENDIX B

Plant 1 - Run #1 - Aeration Chromatograms - SC1 & SC2
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APPENDIX C

Plant 1 - Run #2 - Aeration Chromatograms - SC1 & SC2
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APPENDIX D

Plant 1 - Run #3 - Aeration Chromatograms - SC1 & SC2
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APPENDIX E

Piant 1 - Run #4 - Aeration Chromatograms - SC2 Only
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APPENDIX F

Plant 1 - Run #5 - Aeration Chromatograms - SC2 Only
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APPENDIX G

Plant 1 - Run #6 - Aeration Chromatograms - SC2 Only
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APPENDIX H

Plant 2 - Run #1 - Aeration Chromatograms - SC1 & SC2
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APPENDIX 1

Plant 2 - Run #2 - Aeration Chromatograms - SC2 Only
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Plant 2 - Run #3 - Aeration Chromatograms - SC1 & SC2
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APPENDIX K

Plant 2 - Run #4 - Aeration Chromatograms - SC2 Only
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APPENDIX L

Plant 2 - Run #5 - Aeration Chromatograms - SC1 & SC2

- NES



g6'vL 9.lg'Le
wdd g6'tL ¥l ot 0sgq0 apIxQ aus|Ayg
000 cS9'br €820 Y / |IoA peaQ
SHUN  |eusaIXg BaJY  uojualey  usuodwo)
wdd/ge b1 0SS OIWTL'9E <2 ___ 8pIXO 2usly)g
J
/000 E8T'0/259 VY == __ IR/ / 16 pERQ
_
_
Sphufyeussixy Wwaucdwon
AWO00 ¥9 AWOOY S
tewany "q :Jojesedp
1) LOS adweg
(umieady:0) YHD LOY-51OZ a1y ejeq
1d42°001-2013 siusuodwo)
W3L1001-013 :6osd "dwe
WNM3H Jauied
8 %oedogie) '000L-dS %) uwnjoed
dld - 2 1TINNVHD :uondisasag
uoioalu) 12a1q poylap
80:€0:S1 £00Z/¥2/L0 :9lep sishleuy
1BYGHUNY | uan)

7Z NOOIAMOINIAA-LLLILICY W)

1A

9.0 zZZo'le
000 $20°0 €£6°0 20D 1 Ozt
wdd 970 9eZ'C 0SS0 8pIXQ duaAyys
000 Zoe'6l £8€0 OZH Wwalquiy
sun  |ewsxy ealy uonualey  juauoduio)
pooj £E6'0/v20°0 203/ Otk
|
wddygz 0 056 0/9t2°Z ¢ 8pXQ 2UalAy):
600 £8E0/29E 61 OZH Juaiguuy
B_cn.._mmm.@m_ 000 O/PE8'ET Em:,_..wmﬁmu
AW000ZE AWDOZ €£-
iswaiy 'qQ zojesad()
1Ban0 ZOS sidweg
{umyeady0) YHD LOV-G1OL 8y BIEQ
1d43°00L-1013 swauodwos
W31'00L-013 :Boud 'dwa)
WNIN3H Jswie)
g woedoqie) ‘'0001-dS %L uwnjoD
Qid - | TINNVHD :uonduossag
uonosiu) 108a1g poylenw
80:€0:Sl £002/bZ/L0 :d1ep siskjeuy
Jaygauny gl wsiD

N ) e S S LA o 4o o




ot'vL 4V
wdd gp'p1 Z8p'S¢ 0S50 8pIXQ susjAy)l
000 FARN: 14 £82°0 Iy / IOA pee(Q
SHun  {ewsaixzy BaJy  uojuelsy  Jusuodwo)
wdd/op ¢y 05S°0/28Y S€ = 8pXQ ausAyIy
1000 £8Z0/21€ 8 ﬁk 1Y /107 peag
sjuneuIRX] wauodwon
AWOD0 v9 AWO0Y g-
Jawany 'qQ uojesadp
18Ul LOS 'e|dweg
(umyeedy:d) YHD'ZOY-51D2 9y ElEQ
1d40°001-2013 :sjusucdwo)
W31'001-013 :Bosd ‘dwe
WNIN3H ewe)
g ¥oedoq/ed '0001-dS %) uwnjo)
ald - Z13INNVHD :uohdusseq
uoidslu) 19a1q poulen
L0'80:SL £002Z/PZ/L0 81ep sishleuy
1BYGHUNY Q) eI

Z MOOIAMADINAA-I N HIEYWE

1 IN™

zL0 85262
000 99%'0 9,90 202/ 0T+
wdd z20 9012 995°0 BpIXQ susjhu=
000 Z.L9¢ €8€0 OZH Walqury
000 PLOE2 €800 Ay / [OA pes(
mu_cD _mEmuxw mo&q cozcmumm EQCOQEOO
T
|
/990 9080, | 209 0
, _ :
1000 £8€°0/2/9¢ QZH 1udiqur,
{000 oog'orerre umouxur
/000 £80°0/7i0EC Iy / |IOA pes(C
SHUN/BLISI wauodwos
AW000' 952 AW009'SZ-
Jawely ‘g ojesadQ
1IN0 ZOS edweg
{umead\d) HHD ZOV-SLOL Bl BleG
1d2°001-1013 :sjusuodwo?))
W3100L-013 :604d duia|
WNIN3H Jewe)
8 %oedoqe) ‘000L-dS %L uwnjod)
Qid - L TINNVHD :uonduasag
uonoalu) 108N poyisiy
10:80:GL €002Z/PZ/LO '31ep sisheuy
JBysauny Q| ueD



9% z9z'28
wdd 9L pL0'9¢ 0650 BpIXQ sualAy3
000 8pZ oF €820 IV / IoA peRQ
SIUN  [ewag BaJy uojualey  jusuodwon
wdd//9'v) 055'0/vL09E <~ apIXO ausliyig
%
1000 8L 0/80Z O .n.Jll\lJ Iy / 1OA Pe3Q
_
spuNeuIsIxy Jusuodwon
AWO00 79 AWQOP g
Jswalny 'q ojesadg
1B 108 dweg
(uimiesdy:2) YHO EOV-S1OZ ol Bleq
1d2'00i-2013 swauodwoy
W31°00L-0L3 :Boid dwey
WNIN3H Jsue)
g xoedoqied ‘000L-dS %1 :uwnjoD
Qld - 2 13NNVHD :uondussaqg
uonoalu) a1q poyisiy
LO:EL:SL €£002/P2/L0 :lep sishjeuy
JBYGHUNY (| WD
Z MCOIQMONIIAA-ULILILSYY ]I TU3NT

G9'0 GZ9'et
000 Z9L0 €890 2021 OZk
udd 590 GL6'L 0550 3pIXQ ausjAy)=
000 YT L)L 00v'0 OZH Waiquiy
000 0L L1 ££2°0 I / [OA pes(
SjUN  (eulsixy ealy uojusiey  juauodwon
. ..ﬁ,
1000 £99°0/291L0 200/ Ok
wdd/59Q 055°0/518°1L m APXO BUIJAYY:
/000 oov o2 L1 OZH waiquu
1000 eeZ’O/voL 2L m I /e pes(
Qun/euxgy wavrodwor
AWQ00 e AWo0T e
lawaJty 'q 1ojeradp
1IBINQ ZOS aidweg
(umxesd\:0) YHD EOV-S1D| oy elec)
1d2°00L-1Q13 :swuauoduwor
W3100L-0O13 :6oud ‘dwa)
WNI3H Jaiuen
8 Yoedoque) '000L-dS % uwnjod
Qid - | TINNVYHD :uonduasagy
uolas|ul el pouany
LO'EL:SL €002/2/1L0 Blep SISAleuy
JayGguny Q) B

- O ORAINN IS AA NI A A ¢ inbans

. . —



At 9L5'l8
wdd gzZ'pL ¥80'SE 0550 apIxQ aualAyia
000 e op €820 JY / oA peag
SHUN  jBWRIXg BaJy  uojuelsy  jusuodwon
1
wdd/gz b 065 0/P80°GE ! apxQ ausiiylg
1000 €8T 0/ZEY Op K" Iy /107 pERQ
m
sliunAELIaIKg . wauodwon
AWO00'v9 AWQOY G-
Jawany "q uoesadQ
19|U) LOS ‘eldweg
(umiesd\:2) YHO OY-S1OZ Bl BlRQ
1dJ°004L-2013 syusuodwo)
W3.L'00L-0)3 :Bod ‘dwa]
WNIN3H Jswe)
g oedoqued '0004-dS %1 uwnjo)
dld - Z TANNVHD :uondussaq
uondslu| aulq potheiy
LO'8L'GL €00Z/¥E/L0O '@iep siIsAjeuy
JaySHUNyY Q| weD
Z MOOIOMOINAA=LNTHHEY WL YIS0

€90 pPps el
000 9500 996°0 202102k
wdd €90 o9be’L 0SS0 apIxQ suaAuyiz
000 Zv9'9lL £8€°0 OZH uaIgLuy
SHUN  |ewaxg ealy uonualay Juauodwor)
1000 985'0/3500 202/ OCk
wdd/eg'g 0550/9v8' \\ 8pIXO auBjAL):
1000 escarzve gL OZH WaIquy
[
oY
auned209 og_o:s_er_ vt
AWQ00'ZE ALOOC E-
lBswaly q tojelsdQ
180G ZJS e|dwes
(umiead\:0) YHD POV-SLOL 8|4 BIRQ
1d2°00L-1013 :syusuodwon)
W31'001-013 :Hoid ‘dwa)
WNIT3H sewe)
8 %0edogieD ‘0001L-dS %I uwnjo)
ald - L TINNVHD :uonduasag
uonoa(u] 1981l poyisy
L0:8L:SL £002/¥2/1L0 :91ep sishleuy
. Jays#uny gl wen)



06'tl Zov'el
wdd om.n_. e TAN 2 9960 -]
000 9/2'St €80
SHUn  (eWws)xg ealy
| e
wdd/og el 89S°0/92} V€ <=
,
1000 £82°0/9.2 S Auﬂnfm
sIuneuIaNg _ -
AWOD0 P9 ! AW00Y'g-
_
|
! swery 'q .
| 18)ul 108

(umieedy:5) YHD SOV-5192
1d42'001-2043

W31 00L-0OL3

WNMN3H

g YoedoqJed '0001L-dS %1
Qid - Z 1INNYHD

uolnoelu) 19aiQ

LO:EZ:SL £002/PT/LO
JayG#uny

Z HO0JaMONIAA-LRILILSY el

PIXQO aualAuig
Iy / 1oA peeqQ

uoqualay  uauodwon

3pIXO susiylg

Iy 16A peaQ

usuodwon

Joyesadpy

Bdweg

9| ejeQ
sjusuodwon)
‘Boid ‘dwe
ale)
uwnjod
:uonduossag
‘POUIBN
:2)ep sIskleuy
QL)
uann

850 189l
000 2100 9960 202/ Ogk
wdd g5 0r9'L 9950 8pIxQ ausAylz
000 OLL YL 0ot'0 OZH uaiquiy
SYUN  |ewsaixy ealy uohusiay  juauodulon
100°0; NV AN X i A Z00/0Zk
!
wddses g 995 0/0P9'L m_ BPIXO BUBAY):
/
000 00r 0/0L L pL ﬁ; OCH usiquuy
apuned209 ooo.o:mh.er Aoy
AWO00'ZE AW00Z e~
Jawany 'q Joessd)
1I80N0 ZOS :9|dwes
(umyead\0) YHD SOV-GLOL 8|y eleq
1d2°001-L0OL13 :swsuodulon
W3L1'00L-0413 :6oud dwa]
WNIT3H 8ue)d
g yoedoqied ‘0001 -dS %L :uwnjo)
Qid - L TINNVHD :uondussag
uonoalu| o8uq pouisiy
LO'€Z:SL £002/72/L0 3iep sisAleuy
R_YGHUNY ) Wwai)



ZhlL'es
wdd 15'¢l ZELPE 9950 8pIXQ euajiyly
0868 €820 Ay / |OA peaQ
siun  |ewaix3 BaJY ucgualay  juauodwo?)
|
wdd; 551 BOG0/2ELPE ! 8pIXQ aualApg
1000 €8Z°0/086 8 ﬂNf” iy | 1OA peSQ
sHunyeuaNg Wauodwo)
AWO00 v AWD0Y o
tewany 'qQ uojesadp
BIUl LOS sdwes
(uwieady:0) YHO'90V-5192 ‘9l Bleq
1d0'001-2013 :susuodwo?)
W3L00L-013 :6oud "dwa |,
WNN3H Jeie)
8 Yoedoqied ‘0001L-dS %L uwn|o)
Aid - T TINNVHD uondudsaq
uonoalug 19811 poyle
01:8Z:GL €002/¥Z/10 91ep sishjeuy
Jayguny gl uslD
Z AOOIGMO|IAA-LIIILISYY ST 1USHDY

G50 Lp6'GL
000 €00 999'0 202/ 0z
wdd 650 629'L 9950 BpIXQ BUBjAUS
000 8.2Vl (0[0): 0] OZH WuBIguiy
SIun  jewaixg ealy ucilusley  Jusuodwo)
-
1000 999'0/PE0'0 ; zO2 /O
wddygg 0 995 0/629'L W BpIXO aUBAL;
1000 oov'o/BiZ vl r\J QZH ualgqLuy
A..lr
1000 000°0/68F € _I\]i LA LIUT
PUN/BLSIS Wouvawiy,
AWO00ZE AWDOZ'E-
lawant 'q 1oeisdQ
1I9iInQ 208 e|dwes
(uimxesdy:0) YHD QOV-SLOL 8y BIE]
1d000L-1013 :stusuodiuon
W3L'001L-013 :Boud ‘dwe)
WNN3H swen
g »oedoqe) ‘0004-dS %L uwnjod
Qld - | TINNYHD :uondudsag
uonoalur yoeilg poyleiy
0L:82:S1 £00Z/¥2/L0 :@1ep SIskleuy
JayGauny gl walD

- ke kS aa N lbi R R I BRI R

e r e 3t 4 s



g6c'ts

wdd z2¢1 z.9°¢¢ 9950 apIXQ auaiAyia
gZ9'ép €820 Iy { [OA peag
sjiun  {ewaxg Baly uojusley  juauodwon
wddrez el 995°0/29°€E ﬂ\f\; 8PIXO dus|Aur3
1000 €8T /9296 —~==—_ Iy { 10A peag
SHUMfBUIaNT |( wayodwon
AWO00 v AWOOF '9-
Jauwlaly 'q :ojeladp
BIY| LOS 9dwes
(umeady:s) YHD L0V-S19Z 8y Ble]
1d42°001-Z013 :siusucdwor)
W31'00L-0L3 :6oid "dwa]
WNIN3H Jswed
8)oedoqie) '0001L-dS %l uwnid
Qid - 2 I3INNVHD uonduasaqg
uonslu) 10auq poutely
€0:€€'Sl €002/¥T/L0 oiep SIsAjeuy
JaySHUNY Q| ual)
€ AOCIGMO[IN-UNLLS YS! UBIN

€09l
Zv00 0S.°0 zZO2 10Tt
wdd £50 LOG'L 0550 3PIXO auaAy):
sSpUN  |ewsaixy Baly uonusysy  Jusuodwon
1000 0SL°02v00 : C02 1/ 02k
/
wdd/eg o 0S50/LO5 | w apIXO BUBHA):
/000 00e'0/g8P 51 < umouyur
auned20y 000°0/550'02- W
AW000'ZE AWQDZ e
Jawaiy 'q uoeredo
1BAN0 208 :sdwes
(uimsead\)d) ¥HD LOV-S1OL 3 BIRQ
1d2°001-1013 :sjusuodwio)
W3L'00L-013 :6oxd dws]
WNN3H Jawe)
8 %oedoqied '000L-dS %1 uwnoD
dld - | TINNVYHD :uondussaq
uonoafu) 1eng pouisiy
€0:€€'Gl £002/v2/L0 :9iep sishjeuy
RyGHUNY Q) w8y
= UM IFTAA I A A F VIR ST Ir™ 7% 40 tm b & oo b o o



wddrg/ €1

1000

SyUN/RUIBIX]

902'€8
wdd g/°¢l 98/°€¢ 0§60 apIXQ auslAylg
ozZh ey £8Z°0 JIy / oA peaq
siun  |ewsixg sy uonualay  auodwon
Y,
0S50/982°€8 < 3pIQ dualur3y
£8Z°0/0ZY 6 —~—_ | Y 1 10A PeaQ
tuauodwoe)
AWO00'+9 A0 9-
Jawaly 'q JojesadQ
191Ul 1DS ‘eldwes
(umeady:0) YHD'BOV-S1OZ 8l BIeq
1d2°001-2013 susuodwo?)
W31°00L-013 :6oid 'dway
WNN3H Jsme)
g J¥oedoque)d '000L-dS %} ‘uwnoo
ald - T 1ANNVHD :uonduasag
uondalfu) wauq poyiey
20'8€:S1 £002Z/PZ/L0 @ep sishjeuy
lavgHuNy Ql s
Z NOOIOMONIAA-UHULISYYS Y11an"y

050 GZE'0!
000 ¥20°0 9990 202/ OzH
wdd g5°0 69b°L 0SS0 IPIXQ BUBIAY)=
000 ZESPL €8€°0 OZH Waiquy
sSpun  |ewaxy Edly uonualay  Juauodwo)
100°0 9880200 ._ 20D/ Ok
wdd/pg 0 0SS 0/690 'L m apXQ Buajkylz
1000 €8E0/2E8 1 OZH Wusquiy
spunned23.9 000°0/€9s°s | Waaeoun
AW000°ZE AWOQZ €
Bwaly ‘q Joeladp
1200 208 9|dwes
(Uimead\2) HHD'8OV-SLOL 8y ejeQ)
1d42°001L-1013 :sjusuodwo))
W31 00L-013 :Hoid "dwa)
WNIN3H J8we)
g %oedoqued ‘000L-dS %L uwnjo)
did - | TINNVYHD :uonduosag
uonoalul yoaiQ pouiay
20:8€'G1 €002/v2/10 3ep sishjeuy
1ayg#HUNyY qlua)

. R A D e a r o res



tddy/y by

/000

sliunfeusxy

Ll 96E b8
wdd L1 884 v¢ 0S50 apIXQ auslAulg
000 809'6¥ 9920 2y /10A peaQ
sSunN  |eusaixy ealy uonuajay ywsuodwon
J
0550/88LWE — PIXO auslAnlg
992 0/809'6% <= IV / loA peeQ
Wwauodwon
AWD0G +9 AWO0P o
Jawarny 'q :Jojeled
1BIUl LDS ‘ajdwes
(umyeady:0) YHD'60V-S192 3|y BIEQ
1d2'00L-Z20L13 swauodwo)
W31 00L-013 :6ouid ‘dwsa)
WNN3K Jaued
g yoedoqie) ‘000L-dS %l uwnog
Qid - Z 13INNVYHD :uondussag
uoioalu| aiq poulei
LO:EY'SL S00Z/PT/LO 8lep SIsAleuy
Jaysguny gl el

& F00IgMO|JIM-YBHUEYT|

uein

IS0 6T 62
000 Ly 0 0560 200 /1 OzH
wdd G0 o8yl 0550 8pIXQ BUs YIS
000 pGO'GL €8€°0 OZH WBIquy
000 00L'L) £80°0 Y / oA peaC
SHUN |ewax3 Baty uoljusldy  jusuodwon
000 o E%m@mﬂa" 202/ 0z
_
wdd/L5p 0SS'0/980°1 H apiXC ausjAy):
/000 EBEO/PSOGL OTH Juaiquy
00 EBO'0/O0L L L _ ¥ 1 IoA peaC
QuneUaXy . usuodwon
AWQ00ZE AWD0ZE-
lswaly "q :Jojesadp
1IN0 ZOS eidwes
{uimieady:o) YHD BOV-SLOL a1y eleg
1d2°001L-1LQ13 :siusuoduso)
W3L100t-013 :Bosd dwa)
WNIN3H el
g %oedoqie) '000L-dS %1 uwnied
Aid - | TANNYHD :uondusseg
uonoaful 128aQ poyiaiy
LO'CP:SL €002/b2/1L0 2vep siskjeuy
JaygHuny qj welD
T NOOYIOAMOHIAA <l IV I 1SN IS Y0 155 ey



06¥'cg
wdd gi ¢l Zog'es 0S50 apIxQ auslfy)13
881 Q% 9820 Iy / oA peaQ
sjun  jewsixgy ealy uonuatey  Jusuodwon
Y,
wddsg) g4 055 0/Z0E 2¢ < 3pIXO euaYI
Yy,
/000 8620188106 =——___ 5V / 107 pE3Q
s|uneuIegy Wauodwon
AWO00 9 AWOOY &
Jawealy - oyeladp
19)U] LOS ‘eidwes
(umead:0) YHO 0L V-5192 8l BleQ
1d2°00L-2013 :sweuodwo)
W31'001L-043 :6oid 'dwa
WNN3H Jalied
g xoedoque) '0001-dS %L uwnjon
al4 - 2 1INNVYHD :uondussa(
uonoalu) 1ang poyiay
LO:8Y:GL €002/¥2/L0 9)Ep SISAjeuy
layGHUNY gl
Z NOO0JAMOINAA-ULILILSYY S 1UsHN

S0 GEG'1Z
000 ZiZ0 9960 202/ Q-
wdd $50 08s'L 05850 3pIXQ BusiAy=
000 66£91 £8€°0 OZH usiquy
000 re'6 €€0°0 I/ 10A pes(
Syun  |eusexy Baly uonualay ysuodwon
1000 96021z 0 _ t{eloFNeldz
wddypg 0 055010851 { 8P BUBIAY;
1000 £BE 0/66E 61 ﬁ\ OCH Juajguuy
~
/000 mmo.o?vn.m-r Iy /1CA pea
Spun)/eulaXs jusuoduior
AWQ00'CE AWD0Z g
Jswsly 'qQ :JojesadQ
1BINO ZOS [9|dweg
{umead\:d) YHD'OLY-GLOL @)y BIRg
1d2°00L-1013 :swsuoduion
W31'00L-013 :Bosd ‘dwa}
WNIN3H Jewen
g doedoqie) ‘000L-dS %) uwnjod
Aid - L TINNYHD :uonduosag
uonoelul anq pouie
LO:8Y:SL €002/bZ/LO @iep siskieuy
RYGRUNY Q] a1

e AR 1 lala Rl el il R =Ll L T



wdd/gg gl

1000

Syun/ewapg

¥80°€8
wdd g5'¢t Z5E'eE 0SS0 3pIxQ sualiyia
ZEL 8p €820 Jiy / 1o/ peaQ
Siun  |ewaixy edly uonusiay  suodwon
05S'0/26E €€ .nr\!\.)_ apIXO suBAYIT
\x
E8C0REL 6 —~— I/ /10 peaq
_ wauvodwon
AW000'v9 AWOOY'G
Jawaly ‘qQ uoessdp
P LDS sidweg
(umyeady0) YHD'LLY-G19DZ 8|y eleq
1d2'001-Z013 :siusuodwod
W31 00L-013 :Boxd 'dwa )
WNM3H :Jswe)
8 oedoqie) '000L-dS %} uWnjo)
Qld - T 1INNVYHD :uondudssag
uondalu) 0811Q :pouray
PO'E£GSL £002/PZ/L0 @ep sishleuy
JaygHUNY g1 ual)
2 MOOIQMOIAA-ULILILSY S IUSHA

FAA0] €6t 'Ge
000 $el’0 916°0 ¢0D /1 OZH
wdd /40 L6E) 0S50 apIxQ sushyig
000 vib'SL €8€°0 QO¢CH Wusiquy
000 £6e8 00L0 I /1OA pea(
SIUn  ewssixy ealy uoljusyey  jusuodwon
1000 9LE'OMVEL O _ 202/ OTk
i
wdd/zp'g 0$5'0/L66°L w apIXO SUBIAY::
1000 eBE oLy L OZH Waigy
£
/000 001 0/EBE'8 Iy / 10A peag]
Jun/eusxy uauoduion
AWQ00°ZE AWQ0Z €
Jswsaly ‘g Joeladp
12an0 228 edwesg
{umyead\2) ¥HD LLY-G1O} 8l BJEQ
1d2°00L-1013 :siuauoduio)
W31'004-013 :Boisd dws)
WNIM3H Jsmed
g ¥oedogie)d '0001-dS %} uwno?)
ald - L TINNVYHD :uoiduoss(
uonoslul 103 poyrapy
P0O-€5:GL £00Z/P2/L0 @lep sishleuy
JBYGHUNY Q) st

-— N P A b o2k s 3 s



wddsppg)

{000

syuryewIaxg

144" o.1'¢8
wdd ppgl 286°2¢ €£5°0 apxQ auslAuig
000 61 '8 9920 Iy [ 1OA pea
SIUN  [eulsixg ealy Uocnualay  uauodwon
£EG0Y6TE << 9PXO 3UBKAUYIZ
90T UGl oY == Y / 10A peRQ
Juauodwon
AWOD0 +9 AWOOY &
Jaway "qQ :ojesadp
19|U] LOS ‘8dwes
(umeadyd) YHD'ZLY-6192 8l BleQ
Ld2'001-2013 :sjusuodwo)
W3L1'00L-013 :6oid dwa
WNIN3H Jaused
g oedoqued ‘000L-dS %1 uwnjod
Qld - 2 TINNVHD :uondussaq
uonoalu| wang poure
80:85:SL £00Z/P2/LO oep sishleuy
1BYGHUNY Q| u8sND
2 NOOLOMOIIAM-UMILILISYYE] JUaD

0 AN T4
000 910 0520 202/ 0TH
wdd /b0 99¢°1 €€50 8pIxQ au’jAuig
00'0 LE2'9L €8€°0 OZH Waigwy
000 1286 £80°0 Ny /oA pesC
sShun  |euaix3y ealy uoljusiey  sauodwon
1000 0G.°0/rPOL°0 _ cO0 1 Ok
wddyzy0 €ES0/90E"L w SpXQ auajiu:
/000 E8COILELGL ﬁ.., QCH Waqury
=
1000 £800/L28°6 ﬂ I oA peag
KWUNBWIEXY Wwavodwon
AWDR0'CE AWO0Z &
Jswaly (q Jojerad
12AnQ oS adwes
{umeady2) YHDZLY-S1D1 a1y BIEQ
1d42°001-1013 :siuauoduio)
W3L'001-013 :6osd dwa)
WNN3H Jewed
g »oedoque) ‘000L-dS %} uwnjo)
ald - L TINNVYHD :uondussaq
uonoslu) 12841Q poyiay
60:85:Sl €£002/#Z/L0 :81Ep SIsAjeuy
Jaygauny g wsND
= WYY P AR AU A A DU PR iR d V™ Fh 7078 s & am b o




APPENDIX M

Plant 2 - Run #6 - Aeration Chromatograms - SC2 Only
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APPENDIX N

Field Data and Calculation Worksheets

™ KNES



KREMER ENVIRONMENTAL SERVICES

Ethylene Oxide Mass Emissions Data and Calculations

IBA/Griffith Micro Science - Willowbrook, lllinois - Piant 2
1/24/03 - Aeration Run #1 - SC1 Inlet

DeltaP SgRtDeltaP Temp (F} ppm EtO mw= 2851
stack area = 4.28
0.23 0.4796 80 16.4 press=  29.94
0.23 0.4796 79 16.9 Tstd = 528
0.23 0.4796 79 16.5 Pstd= 2882
0.23 0.4796 79 16.3 Cp= 0.99
0.23 0.4756 79 16.4 Kp= 8549
0.23 0.4796 79 16.0
0.23 0.4796 79 17.3 Velocity = 3z.3 fiisec
0.23 0.4796 79 15.9 Flow = 7875 dscfm
0.23 0.4796 79 16.2
0.23 0.4796 79 15.4 MWeto = 44 .05
0.23 0.4796 79 16.4 MolVol = 38532
0.23 0.4796 79 15.8 ppmv/ft3 = 1000000
Average = EtO Mass Flow = 0,0146670 Ibs/min

0.23 0.4798 79.1 16.29

EtO Mass Flow = 0.880023 1bs/hr

= 539 degR
EtO Mass Flow= 21,1205 Ilbs/day



DeitaP  SgRtDeitaP Temp (F) ppmEtO

0.23
0.23
0.23
0.23
0.23
.23
0.23
0.23
0.23
0.23
0.23
0.23

Average =
0.23

KREMER ENVIRONMENTAL SERVICES

Ethylene Oxide Mass Emissions Data and Calculations

IBA/Griffith Micro Science - Willowbrook, Ilinois - Plant 2
1/24J03 - Aeration Run #1 - SC2 Qutlet

0.4796
0.4796
0.4756
0.4796
0.4796
0.4796
0.47%6
0.4796
0.4796
0.4796
0.4798
0.4796

0.4796

80
79
79
79
79
79
79
79
79
79
79
79

791

= 539

0.78
0.79
0.79
0.67
0.72
0.72
0.77
0.73
0.69
0.73
0.74
0.66

0.73

degR

mw = 28.51

stack area = 4.28
press = 29.94
Tstd = 528
Pstd=  29.92

Cp= 0.99
Kp = 85.49

Velocity = 323 fi/sec
Flow = 7875 dscfm

MWeto = 44 05
MolVol= 385.32
ppmv/ft3 = 1000000
EtO Mass Flow = 0.0006595 |bs/min
EtO Mass Flow = 0.039567 |bs/hr

EtO Mass Flow=  0.9496 Ibs/day



DeltaP  SqRtDeltaP Temp (F) ppm EtO

0.23
.23
0.23
0.23
0.23
0.23
0.23
0.23
0.23
0.23
0.23
0.23

Average =
0.23

KREMER ENVIRONMENTAL SERVICES

Ethylene Oxide Mass Emissions Data and Calculations

IBA/Griffith Micro Science - Willowbrook, Illinois - Plant 2
1/24/03 - Aeration Run #2 - SC2 Inlet

0.4786
0.4796
0.4756
0.4796
0.4796
0.4796
0.47¢6
0.4796
0.4796
0.4796
0.4796
0.4798

0.4796

80
79
79
79
79
79
79
79
79
79
79
79

79.1

= 539

2.23
211
2.28
2.18
2.08
2.91
2.73
1.62
1.863
2.8
2.84
212

2.29

degR

mws

stack area =
press =
Tstd =

Pstd =

Cp=

Kp =

Velocity =
Flow =

MWeto =
MoiVol =
ppmvift3 =

28.51
4.28
29.94
528
29.92
0.99
85.49

23 fi/sec
7875 dscfm

44.05
385.32
1000000

EtO Mass Flow = 0.0020639 tbs/min

EtO Mass Flow =

EtO Mass Flow =

0.123833 Ibs/hr

29720 Ibs/day



DejtaP  SqRtDeitaP Temp (F) ppm EtO

0.23
0.23
0.23
0.23
0.23
0.23
0.23
0.23
0.23
0.23
0.23
0.23

Average =
0.23

KREMER ENVIRONMENTAL SERVICES
Ethylene Oxide Mass Emissions Data and Calcuiations

IBA/Griffith Micro Science - Willowbrook, Hlinois - Plant 2
1/24/03 - Aeration Run #2 - SC2 Qutlet

0.4796
0.4796
0.4796
0.4796
0.4796
0.4798
0.4796
0.4796
0.4796
0.4796
0.4796
0.4796

0.4796

80
9
79
79
79
79
79
79
79
79
79
78

79.1

= 539

0.7
0.77
0.78
0.79
0.68
0.74
0.81
0.67
0.71
0.74
0.65
0.63

0.72

degR

mw = 28.51

stack area = 4.28
press= 2904
Tstd = 528
Pstd = 29.92

Cp= 0.99
Kp= 85.49

Velocity = 32.3 fi/sec
Flow = 7875 dscfm

MWeto = 44 .05
MolVol =  385.32
ppmviAt3 = 1000000
EtO Mass Flow = 0.0006512 |bs/min
EtO Mass Flow = 0.039072 Ibs/hr

EtO Mass Flow = 0.9377 lbs/day



DeltaP  SqRtDeltaP Temp (F) ppm EO

0.23
0.23
0.23
0.23
0.23
0.23
0.23
0.23
6.23
0.23
0.23
0.23

Average =
0.23

KREMER ENVIRONMENTAL SERVICES

Ethylene Oxide Mass Emissions Data and Calculations

IBA/Griffith Micro Science - Willowbrook, illinois - Plant 2
1/24/03 - Aeration Run #3 - SC1 Inlet

0.4788
0.4796
0.47%6
0.4796
0.4796
0.4796
0.4796
0.4796
0.4796
0.4796
0.479%6
0.47986

04796

78
79
79
79
78
79
78
79
79
80
B0
a0

79.3

= 539

16.7
158
16.0
148
14.5
15.0
14.7
14.8
14.3
14.5
148
14.9

15.08

degR

mw= 2851

stack area = 4.28
press = 2904
Tstd = 528
Pstd=  298.52

Cp= 0.99
Kp= 85.49

Velocity = 323 fUsec
Flow = 7874 dscfm

MWeto = 44 05
MolVole  3B5.32
ppmv/it3 = 1000000
E£10 Mass Fiow = 0.0135656 ibs/min
EtO Mass Flow= 0.B14177 1bsihr

EtG Mass Flow = 19.5402 ibs/day



DeitaP

0.23
0.23
0.23
0.23
0.23
0.23
0.23
0.23
0.23
0.23
0.23
0.23

Average =
0.23

KREMER ENVIRONMENTAL. SERVICES

Ethylene Oxide Mass Emissions Data and Caicuiations

IBA/Griffith Micro Science - Willowbrook, lllinois - Plant 2
1124/03 - Aeration Run #3 - SC2 Qutlet

SqRtDeltaP Temp (F}) ppm EtO

0.4796 79 0.71
0.4796 79 0.64
0.4796 79 0.61
0.4796 79 0.60
0.4796 79 0.54
0.4796 79 0.61
0.47986 79 0.68
0.4796 79 0.58
0.4796 79 0.54
0.4796 80 0.61
0.4796 80 0.65
0.4796 80 0.84
0.4796 79.3 0.62
= 539  degR

mw = 28.51

stack area = 428

press = 29.94

Tstd = 528

Pstd = 29.92

Cp= 0.99

Kp = 85.49

Velocity = 32.3 fi/lsec

Flow = 7874 dscfmn

MWeto = 44 05
MolVol =  3B5.32
ppmv/ift3 = 1000000
EtO Mass Flow = 0.6005558 ibs/min
EtO Mass Filow = 0.033350 1Ibsihr

EtO Mass Flow=  0.8004  ibs/day



DeltaP = SqRtDeitaP Temp (F) ppm EtO

0.23
0.23
D.23
0.23
0.23
0.23
0.23
0.23
0.23
0.23
0.23
0.23

Average =
0.23

AKAREMER ENVIRONMENTAL SERVICES
Ethylene Oxide Mass Emissions Data and Calculations

IBA/Griffith Micro Science - Willowbrook, illinois - Plant 2
1/24/03 - Aeration Run #4 - SC2 Inlet

0.4796
0.4796
0.4796
0.4796
0.4766
0.4796
0.4796
0.4796
0.4756
0.4756
0.4798
0.4796

0.4796

79
79
79
79
79
79
79
79
79
80
BO
80

79.3

= 53¢

2.13
1.97
2,04
1.85
1.82
1.89
2.07
1.92
1.81
1.92
1.95
1.89

1.95

degR

mw= 28.51

stack area = 428

press = 29.94

Tstd = 528

Pstd = 29.92

Cp= 0.99

Kp = 85.49

Velocity = 323 fifsec

Flow = 7874 dscfm

MWeto = 44 05
MoiVoi =  3B5.32
ppmv/ft3 = 1000000
EtO Mass Flow = 0.0017523 |bs/min
EtO Mass Flow = 0.105136 lbs/hr

EtO Mass Flow=  2.5233 |bs/day



DejtaP = SqRtDeltaP Yemp {F} ppmEtO

0.23
0.23
0.23
0.23
0.23
0.23
0.23
0.23
0.23
0.23
0.23
0.23

Average =
0.23

RKREMER ENVIRONMENTAL SERVICES

Ethylene Oxide Mass Emissions Data and Calculations

IBA/Griffith Micro Science - Willowbrook, llinois - Plant 2
1/24/03 - Aeration Run #4 - SC2 Outlet

D.4796
0.4796
0.4796
0.4796
04796
0.4796
0.4796
0.4796
0.47586
0.4796
0.4796
0.4796

0.4796

79
79
79
79
79
79
79
79
79
80
80
80

79.3

= 539

0.66
0.65
0.62
0.59
0.61
0.58
0.58
0.63
0.63
0.66
0.60
0.58

0.62

degR

mw = 28.51

stack area = 428

press = 29.94

Tstd = 528

Pstd = 29,92

Cps= 0.99

Kp = 85.49

Velocity = 32.3 fi/sec

Flow = 7874 dscfm

MWeto = 44 05
Mool = 38532
ppmv/it3 = 1000000
EtO Mass Fiow = 0.0005543 ibs/min
EtO Mass Flow = 0.033260 lbs/hr

EO Mass Flow=  0.7382 Ibs/day



nkcMER ENVIRONMENTAL SERVICES

Ethyiene Oxide Mass Emissions Data and Calculations

IBA/Griffith Micro Science - Willowbrook, illinois - Plant 2
1/24/03 - Aeration Run #5 - SC1 Inlet

DeltaP  SqRtDeltaP Temp{F)} ppm EIO mw = 28.51
stack area = 4.28
0.23 0.4796 79 15.0 press = 29.94
0.23 0.4796 80 145 Tstd = 528
0.23 0.4796 80 147 Pstd = 2992
0.23 0.4796 80 14.3 Cp= 0.99
0.23 0.4796 80 13.9 Kp= 85.49
023 0.4796 80 139
0.23 0.4786 80 13.7 Velocity = 32.3 fiisec
0.23 0.4796 a0 13.8 Flow = 7870 dscfm
0.23 0.4796 80 142
0.23 0.4796 80 13.2 MWeto = 44 05
0.23 0.4796 78 136 MolVol =  385.32
0.23 0.4796 79 13.4 ppmv/ft3 = 1000000
Average = EtO Mass Flow = 0.0126111 ibs/min
0.23 0.4796 79.8 14.02

£10 Mass Flow =  0.766687 Ibs/hr

= 540 degR
ElO Mass Fiow = 18.1600 Ibs/day



DeltaP  SqRtDejtaP Jemp (F} ppm EiO

0.23
0.23
0.23
0.23
0.23
0.23
0.23
0.23
0.23
0.23
0.23
0.23

Average =
0.23

KREMER ENVIRONMENTAL SERVICES

Ethylene Oxide Mass Emissions Data and Caiculations

IBA/Griffith Micro Science - Willowbrook, lllinois - Plant 2
1/24/03 - Aeration Run #5 - SC2 Outlet

0.4796
0.4796
0.4796
0.4796
0.4796
0.4796
0.4795
0.4796
0.4796
0.4796
0.4796
0.4796

0.4796

79
80
80
80
80
80
80
80
80
80
79
79

79.8

= 540

0.76
0.72
065
0.63
0.56
0.55
0.53
0.50
0.51
0.54
0.47
0.47

0.57

degR

mw = 28.51

stack area = 4.28

press = 29.94

Tstd = 528

Pstd = 29.92

Cp= 0.99

Kp= 85.49

Velocity = 32.3 fUsec

Flow = 7870 dscfm

MWeto = 44 05

MolVoi =  385.32
ppmvift3 = 1000000

EtO Mass Flow = 0.0005166 ibs/min
EtO Mass Flow = 0.030995 lbs/hr

EtO Mass Filow = 0.7439  ibs/day



DeitaP SqRtDeitaP Yemp (F) ppm EtO

0.23
0.23
0.23
0.23
0.23
0.23
0.23
0.23
0.23
0.23
0.23
0.23

Average =
0.23

KREMER ENVIRONMENTAL SERVICES

Ethylene Oxide Mass Emissions Data and Caiculations

IBA/Griffith Micro Science - Willowbrook, llinois - Plant 2
1124103 - Aeration Run #6 - SC2 Inlet

0.4796
0.4796
0.4796
0.4796
0.4796
0.4796
0.4796
0.4796
0.4786
0.4796
0.4796
0.4796

0.4796

78
8o
80
30
80
80
80
80
80
80
79
79

79.8

= 540

2.04
2.02
1.93
1.94
1.87
1.78
1.88
1.85
1.83
1.78
1.73
1.70

1.87

degR

mw = 28.51

stack area = 4.28
press = 29.94
Tstd = 528

Pstd = 29.92

Cp= 0.99
Kp= 85.49

Velocity = 32.3 fi/sec
Flow = 7870 dscfm

MWeto = 44 .05
MolVol = 385.32
ppmv/ft3 = 1000000
EtO Mass Flow = 0.0016832 Ibs/min
EtO Mass Fiow = 0.100994 1bs/hr

EtO Mass Flow = 2.4239 Ibs/day



KREMER ENVIRONMENTAL SERVICES

Ethylene Oxide Mass Emissions Data and Calculations

IBA/Griffith Micro Science - Willowbrook, lllinois - Plant 2
1/24/03 - Aeration Run #6 - SC2 Outlet

DeitaP SqgRtDeltaP Temp {F} ppmEIO mw=  28.5%

stack area = 4.28

0.23 0.4796 78 0.78 press = 29.94

0.23 0.4796 80 0.72 Tstd = 528

0.23 0.4796 i11) D.6B Pstd = 295.92

0.23 0.4796 80 0.57 Cp= 0.99

0.23 0.4796 80 0.61 Kp = 85.49

0.23 0.4796 80 0.54

0.23 0.4796 BO 0.47 Velocity = 323 fusec

0.23 0.4796 80 0.50 Flow = 7870 dscfm

0.23 0.4796 80 0.50

0.23 0.4796 80 0.54 MWeto = 44.05

0.23 0.4796 79 0.48 MolVol = 38532

0.23 0.4796 79 0.45 ppmv/ft3 = 1000000

Average = EIO Mass Flow = 0.0005113 Ibs/min
0.23 0.4796 79.8 0.57

EtQ Mass Flow = 0.03068%1 Ibs/hr

= 540 degR
EIO Mass Flow=  0.7363  Ibs/day



DeitaP  SqRtDeltaP Temp(F) ppm EtO

0.1
0.21
0.21
0.21
0.21
0.21
0.21
0.21
0.21
0.21
0.21
0.21

Average =
0.21

KREMER ENVIRONMENTAL SERVICES

Ethylene Oxide Mass Emissions Data and Calculations

IBA/Griffith Micro Science - Willowbrook, lllinois - Plant 1
1/23/03 - Aeration Run #1 - SC1 Inlet

0.4583
0.4583
0.4583
0.4583
0.4583
0.4583
0.4583
0.4583
0.4583
0.4583
0.4583
0.4583

0.4583

116
116
117
117
117
117
114
113
112
111
112
113

1146

= 575

74.8
75.7
76.2
771
758
76.4
74.5
72.5
750
77.3
77.8
81.2

76.19

degR

mw = 28.51

stack area = 7.07
press = 29.90
Tstd = 528
Pstd = 29.92

Cp= 0.99
Kp = 85.49
Velocity = 318 f/sec

Flow = 12032 dscfm
MWeto = 44 05
MolVol=  385.32
ppmvift3 = 1000000
EtO Mass Flow = 0.1048014 |bs/min
EtO Mass Flow = 6.288 ibs/hr

EtO Mass Flow=  150.9 Ibs/day



DeitaP  SqRtDeltaP Temp (F) ppm EtO

0.21
0.21
0.21
0.21
0.21
0.21
0.21
0.21
0.21
0.21
0.21
0.21

Average =
0.21

KREMER ENVIRONMENTAL SERVICES
Ethylene Oxide Mass Emissions Data and Calculations

IBA/Griffith Micro Science - Willowbrook, lllinois - Plant 1
- 1/23/03 - Aeration Run #1 - SC2 Outlet

0.4583
0.4583
0.4583
0.4583
0.4583
0.4583
0.4583
0.4583
0.4583
0.4583
0.4583
0.4583

0.4583

116
116
117
117
117
117
114
113
112
111
112
113

114.6

= 575

0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01

0.01

degR

mw = 28.51

stack area = 7.07
press = 29.80
Tstd = 528
Pstd = 29.92

Cp= 0.99
Kp= 85.49
Velocity = 318 ft/sec

Flow = 12032 dscfm
MWoeto = 44,05
MolVol= 38532
ppmvift3 = 1000000
EtO Mass Flow = 0.0000138 Ibs/min
EtO Mass Flow = 0.000825 I|bs/hr

EtO Mass Flow= 0.0198 |bs/day



DeltaP  SqRtDeltaP Temp(F) ppm EtO

0.21
0.21
0.21
0.21
0.21
0.21
0.21
0.21
0.21
0.21
0.21
0.21

Average =
0.21

KREMER ENVIRONMENTAL SERVICES
Ethylene Oxide Mass Emissions Data and Calculations

IBA/Griffith Micro Science - Willowbrook, lllinois - Plant 1
1/23/03 - Aeration Run #2 - SC1 Inlet

0.4583
0.4583
0.4583
0.4583
0.4583
0.4583
0.4583
0.4583
0.4583
0.4583
0.4583
0.4583

0.4583

112
113
113
113
113
113
114
113
112
110
111
110

112.3

= 572

89.7
914
894
92.4
93.0
93.1
93.0
93.1
879
85.2
B2.8
841

89.59

degR

mw = 28.51
stack area = 7.07
press = 29.90
Tstd = 528
Pstd = 29.92
Cp= 0.99
Kp= 8549
Velocity = 31.8 ft/sec

Flow = 12056 dscfm
MWeto = 44 05
MolVol=  385.32
ppmvift3 = 1000000
EtO Mass Flow = 0.1234841 Ibs/min
EtO Mass Flow = 7.409 ibs/hr

EtO Mass Flow = 1778 Ibs/day



DeltaP SqRtDeitaP TYemp(F} ppmEtQ

0.21
0.21
0.21
0.21
0.21
0.21
0.21
0.21
0.21
0.21
0.21
0.21

Average =
0.21

KREMER ENVIRONMENTAL SERVICES
Ethylene Oxide Mass Emissions Data and Calculations

IBA/Griffith Micro Science - Willowbrook, lllinois - Plant 1
1/23/03 - Aeration Run #2 - SC2 Outlet

0.4583
0.4583
0.4583
0.4583
0.4583
0.4583
0.4583
0.4583
0.4583
0.4583
0.4583
(0.4583

0.4583

112
113
113
113
113
113
114
113
112
110
111
110

112.3

= 572

0.01
0.1
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01

0.01

degR

mw= 28.51

stack area = 7.07
press = 29.90
Tstd = 528
Pstd = 29.92

Cp= 0.99
Kp= 85.49
Velocity = 31.8 ft/sec

Flow = 12056 dscfm
MWoeto = 44.05
MolVol= 38532
ppmv/ftd = 1000000
EtO Mass Flow = 0.0000138 Ibs/min
EtO Mass Flow= 0.000827 Ibs/hr

EtO Mass Flow=  0.0198 |bs/day



DReitaP =~ SqRtDeitaP Temp(F) ppm EtO

0.21
0.21
0.21
0.21
0.21
0.21
0.21
0.21
0.21
0.21
0.21
0.21

Average =
0.21

KREMER ENVIRONMENTAL SERVICES
Ethylene Oxide Mass Emissions Data and Calculations

IBA/Griffith Micro Science - Willowbrook, lllinois - Plant 1
1/23/03 - Aeration Run #3 - SC1 Inlet

0.4583
0.4583
0.4583
0.4583
0.4583
0.4583
0.4583
0.4583
0.4583
0.4583
0.4583
0.4583

0.4583

109
108
108
109
110
109
109
108
108
108
108
108

108.5

= 569

91.3
809
79.2
76.5
737
67.3
65.6
68.5
69.9
70.0
71.0
69.8

73.64

degR

mw = 28.51
stack area = 7.07
press = 29.90
Tstd = 528
Pstd = 2992
Cp= 0.99
Kp= 85.49
Velocity = 31.7 ft/sec

Flow = 12086 dscfm
MWeto = 44 05
MoiVol=  385.32
ppmvit3 = 1000000
EtO Mass Flow = 0.1018344 [bs/min
EtO Mass Flow = 6.110 Ibs/hr

EtOMass Flow= 1466 Ibs/day



DeltaP  SqRtDejtaP Temp(F) ppm EtO

0.21
0.21
0.21
0.21
0.21
0.21
021
0.21
0.21
0.21
0.21
0.21

Average =
0.21

KREMER ENVIRONMENTAL SERVICES

Ethylene Oxide Mass Emissions Data and Calculations

IBA/Griffith Micro Science - Willowbrook, lilinois - Plant 1
1123103 - Aeration Run #3 - SC2 QOutlet

0.4583
0.4583
0.4583
0.4583
0.4583
0.4583
0.4583
0.4583
0.4583
0.4583
0.4583
0.4583

0.4583

109
108
108
109
110
109
109
108
108
108
108
108

108.5

= 569

0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01

0.01

degR

mw = 28.51

stack area = 7.07
press = 29.90
Tstd = 528
Pstd = 29.92

Cp= 0.99
Kp= B549
Velocity = 31.7 ft/sec

Flow = 12096 dscfm
MWeto = 44 05
MolVol=  385.32
ppmviftd = 1000000
EtO Mass Flow = 0.0000138 |bs/min
EtO Mass Flow = 0.000830 Ibs/hr

EtO Mass Flow=  0.0199 Ibs/day



KREMER ENVIRONMENTAL SERVICES

Ethylene Oxide Mass Emissions Data and Calculations

IBA/Griffith Micro Science - Willowbrook, lllinois - Plant 1
1/23/03 - Aeration Run #4 - SC2 Inlet

DeltaP  SqRtDeltaP Yemp (F) ppmEtO

0.21 0.4583 109 8.32
0.21 0.4583 107 8.08
0.21 0.4583 108 7.87
0.21 0.4583 107 7.96
0.21 0.4583 108 7.98
0.21 0.4583 108 8.24
0.21 0.4583 108 7.82
0.21 0.4583 109 7.66
0.21 0.4583 109 7.88
0.21 0.4583 108 8.01
0.21 0.4583 109 7.70
0.21 0.4583 109 7.91
Average =
0.21 0.4583 108.3 7.95
= 568 degR

mw = 28.51

stack area = 7.07

press = 29.90
Tstd = 528

Pstd = 29092

Cp= 0.99

Kp = 85.49

Velocity = 3.7 ft/sec

Flow = 12098 dscfm
MWeto = 44 05
MolVol = 385,32
ppmvit3 = 1000000
EtO Mass Flow = 0.0109986 Ibs/min
EtO Mass Flow = 0.660 Ibs/hr

EtO Mass Flow = 15.8 Ibs/day



KREMER ENVIRONMENTAL SERVICES

Ethylene Oxide Mass Emissions Data and Calculations

IBA/Griffith Micro Science - Willowbrook, lllinois - Plant 1
1/23/03 - Aeration Run #4 - SC2 Qutlet

DeltaP  SgRtDeltaP
0.1 0.4583 109
0.21 0.4583 107
0.21 0.4583 108
0.21 0.4583 107
0.21 0.4583 108
0.21 0.4583 108
0.21 0.4583 109
0.21 0.4583 109
0.21 0.4583 109
0.21 0.4583 108
0.21 0.4583 109
0.21 0.4583 109
Average =
0.21 0.4583 108.3
= 568

Jemp (F) ppmEtO

0.1
0.01
0.01
0.01
0.0
0.01
0.1
0.01
0.01
0.01
0.01
0.01

0.01

degR

mw =

stack area =
press =
Tstd =

Pstd =

Cp=

Kp=

Velocity =
Flow =

MWeto =

MolVol =
ppmv/ftd =

EtO Mass Flow =
EtO Mass Flow =

EtO Mass Flow =

28.51
7.07
29.90
528
29.92
0.99
85.49

31.7
12098

4405
385.32
1000000
0.0000138
0.000830

0.0199

ft/sec
dscfm

Ibs/min
Ibs/hr

Ibs/day



DeltaP SqgRtDeltaP Temp(F} ppm£tO

0.21
0.21
0.1
0.21
0.21
0.21
0.21
0.21
0.21
0.21
0.21
0.21

Average =
0.21

KREMER ENVIRONMENTAL SERVICES

Ethylene Oxide Mass Emissions Data and Calculations

IBA/Griffith Micro Science - Willowbrook, lilinois - Plant 1
1/23/03 - Aeration Run #5 - SC2 Inlet

0.4583
0.4583
0.4583
0.4583
0.4583
0.4583
0.4583
0.4583
0.4583
0.4583
0.4583
0.4583

0.4583

109
108
108
108
108
108
108
108
108
108
108
108

1081

= 568

7.90
8.36
8.62
8.83
9.16
9.49
9.54
9.43
9.55
8.72
9.78
9.89

9.19

degR

mw = 28.51

stack area = 7.07

press = 29.90
Tstd = 528

Pstd = 29.92

Cp= 0.99

Kp= 85.49

Velocity = 3.7 ft/sec

Fiow = 12101 dscfm
MWeto = 44 .05
MolVol=  385.32
ppmv/ft3 = 1000000
EtO Mass Flow = 0.0127118 Ibs/min
EtO Mass Flow = 0.763 Ibs/hr

EtO Mass Flow = 18.3 Ibs/day



DeltaP  SgRtDeltaP Temp (F}) ppm EtO

0.21
0.21
021
0.21
0.21
0.21
0.21
o1
0.21
0.21
0.21
0.21

Average =
0.21

KREMER ENVIRONMENTAL SERVICES

Ethylene Oxide Mass Emissions Data and Calculations

IBA/Griffith Micro Science - Willowbrook, lllinois - Plant 1
1/23/03 - Aeration Run #5 - SC2 Qutlet

0.4583
0.4583
0.4583
0.4583
0.4583
0.4583
0.4583
0.4583
0.4583
0.4583
0.4583
0.4583

0.4583

109
108
108
108
108
108
108
108
108
108
108
108

108.1

= 568

0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01

0.01

degR

mw = 28.51

stack area = 7.07

press = 29.90
Tstd = 528

Pstd = 2992

Cp= 0.99

Kp= 85.49

Velocity = 31.7 ft/sec

Flow = 12101 dscfm
MWeto = 44 .05
MolVoi=  385.32
ppmv/ft3 = 1000000
EtO Mass Flow = 0.0000138 [bs/min
EtO Mass Flow = 0.000830 Ibs/hr

EtO Mass Flow=  0.0199 |bs/day



DeltaP  SqRtDeitaP Temp(F) ppm EtOQ

0.21
0.21
0.21
0.21
0.21
0.21
0.21
0.21
0.21
0.21
0.21
0.21

Average =
0.21

KREMER ENVIRONMENTAL SERVICES

Ethylene Oxide Mass Emissions Data and Calculations

IBA/Griffith Micro Science - Willowbrook, lllinois - Plant 1
1/23/03 - Aeration Run #6 - SC2 Inlet

0.4583
0.4583
0.4583
0.4583
0.4583
0.4583
0.4583
0.4583
0.4583
0.4583
0.4583
0.4583

0.4583

108
108
108
108
108
108
107
108
108
108
108
108

107.9

= 568

9.69
9.63
9.55
9.69
9.65
9.61
9.51
9.58
9.89
9.27
9.33
9.27

9.56

degR

mw = 28.51

stack area = 7.07

press = 29.90
Tstd = 528

Pstd = 29.92

Cp= 0.99

Kp= 85.49

Velocity = 317 ft/sec

Flow = 12102 dscfm
MWeto = - 4405
MolVol =  385.32
ppmv/ft3 = 1000000
EtO Mass Flow = 0.0132209 Ibs/min
EtO Mass Flow = 0.793 Ibs/hr

EtO Mass Flow = 19.0 ibs/day



DeitaP  SqRtDeitaP Temp (F) ppm EtO

0.21
0.21
0.21
0.21
0.21
0.1
0.1
0.21
0.21
0.21
0.1
0.21

Average =
0.21

KREMER ENVIRONMENTAL SERVICES

Ethylene Oxide Mass Emissions Data and Calculations

IBA/Griffith Micro Science - Willowbrook, lllinois - Plant 1
1/23/03 - Aeration Run #6 - SC2 QOutlet

0.4583
0.4583
0.4583
0.4583
0.4583
0.4583
0.4583
0.4583
0.4583
0.4583
0.4583
0.4583

0.4583

108
108
108
108
108
108
107
108
108
108
108
108

107.9

= 568

0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01

0.01

degR

mw = 28.51
stack area = 7.07
press = 29.90
Tstd = 528
Pstd = 29.92
Cp= 0.99
Kp= 85.49
Velocity = 3.7 ft/sec

Flow = 12102 dscfm
MWeto = 44 .05
MoiVol = 385.32
ppmv/ft3 = 1000000
EtO Mass Flow = 0.0000138 Ibs/min
EtO Mass Flow = 0.000830 {bs/hr

EtO Mass Flow=  0.0199 Ibs/day



Client: T.%ﬂ(/ 6?&»\-—[/{ A\ lo vhiork

ETHYLENE OXIDE SOURCE TEST/CALIBRATION DATA
Job No: ?‘f \EC)C( @

Source Tested: AAT <. CG’/\ %w—’;kerv\ Dae:__[ [23 [0
/]
PRE CALIBRATION
Calibration Gas 0.811 7.84 103 10 100 1000
Conc. (ppmv) EtO EtO EtO HCFC22 HCFC22 HCFC22
Outlet Area Counts #1 276 %% gﬁ
(PID) | AreaCounts#2 |2 T 1256 23S
weer 277 125 [P | o [N
Audit Standard (50.3 ppmv) R&s\.{t ao 4 /
Calibration Gas 0.811 7.84 103 1010 \W/ 10 100 1000
Conc. (ppmv) EtQ EtO EtO EtO EtO HCFC124 HCFC124 HCFC124
Iniet Area Counts #1 | 2 20 \, cé %‘-&
FID) | Areacouns#2 |30 | &R ST P
<
Average Arca  [4 % Q\ B &%b // P \
Audit Standard (50.3 ppmv) Respilt || 2. / /
peccl Run#1 Run#2  Run#3
2 fetifon (& 0 2\0 —_
S‘m)g*q’: S0 l@ _‘ﬁo w2 40 EtO Usage (Ibs/yr):
on| &) Ezm.
ieratio f :R‘O _‘;ﬁ _zé) %H,0: o Cycles Per Week: ‘_‘
POST CALIBRATION
Calibration Gas 0.811 7.84 103 10 100 1000
Conc. (ppmv) EtO EtO EtO HCFC22 HCFC22 HCFC22
Outlet Area Counts #1 |
(PID) | Area Counts #2 7
Average Area / L /< \/
- V4
Audit Standard (50.3 ppmv) Resu @ )
Calibration Gas 0.811 7.84 103 1010 \W 10 100 1000
Conc. (ppmv) E1O EtO EtO EtO EtO HCFC124 HCFC124 HCFC124
Inlet Area Counts #1
(FID) | Area Counts #2 # J
—
Average Area 77 N /
Audit Standard (50.3 ppmv) Result | LF{,’;’ d

NES
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ETHYLENE OXIDE SOURCE TEST/CALIBRATION DATA

Client: T%ﬂ«/ﬁ(\\g@(—(}\—*w\ Olbmg Job No: QQ)Q\mO

Source Tested P(PC’ 4&&6 & /\ { VFJ'S&EZ}'(\ Date: l/é’\“-{ / o3

PRE CALIBRATION
Calibration Gas 0.811 7.84 103 10 100 1000
Cone. (ppmv) EtO EtO EtO HCFC22 | HCFC22 | HCFC22
Outlet | AreaCounts#1 |2. 22U {0
(PID) | AraCounts#2 |2.16 RS |9DS
Average Ara |2 D0 | 227 (20% Y. NP2l
Audit Standard (50.3 ppmv) Result S(j 7
T L
Calibration Gas 0.811 7.84 103 1010 10406 10 100 1000
Conc. (ppmv) EtO EtO EtO EtO EtO HCFCI124 HCFC124 HCFC124
Inlet Area Counts #1 | | ‘67 \@3 O 255
(FID) Area Counts #2 | %q 1% L" A
e | | o | 1202 224 ~ 1
+ /
Audit Standard (50.3 ppmv) Result / gé % X
(‘&J\‘ Run#2  Run#3
AeGRON 1357 ,
Start 437 P 29 .QL% EtO Usage (Ibs/yr):
ilega?lo Start: l{O A7 %H,0: “ Cycles Per Week: —
POST CALIBRATION
Calibration Gas 0811 7.84 103 g 160 1000
Conc. (ppmv) EtO EtO EtO HCFC22 HCFC22 HCFC22
Cutlet Area Counts #1 ]
(PID) | Area Counts #2 //
Average Area " //»-\ |
Audit Standard (50.3 ppmv) Resylt |G /5 ~ \
Calibration Gas 0.811 7.84 103 IOIO\-._W/ 10 100 1000
Conc. (ppmv} EtO EtO EtO EtO EtO HCFC124 HCFC124 HCFC124
Inlet Area Counts #1 //
{FID) Area Counts #2 //
Average Area ~ >
Audit Standard (50.3 ppmv) Result/] =\ |~

N —

NES
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APPENDIX O

Facility Monitoring Data

> NES
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APPENDIX P

Calibration Gas Certificates
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6531 BOX SPRINGS BLVD. ¢ RIVERSIDE, CA 92507
TELEPHONE (909) 653-6780 ¢ FAX (909) 653-2430

= N SSSTTMARRIN, INC.

REPORT OF ANALYSIS

KRES01 DATE: UCT 01 2002

TO: Dan Kremer
Kremer Environmental Service
28151 San Lucas
Mission Viejo CA 92692-1313

CUSTOMER ORDER NUMBER: Vbl/D Kremer
VY VVYVYIYIVVYVI VYV VVYYI YV VY VYV VYV VYVVYVYVYVYYYPYY WYYV

CYLINDER NUMBER : FF21263

COMPONENT CONCENTRATION(v/v)

Ethylene Oxide 0.811 +0.041 ppm

Nitrogen Balance @ 1300 psig

Reanalysis 7
ppm = umole/mole % = hole-%

/l
/
ANALYST J APPROVED / / /W/
/é{% 7’ &alhoun / Y T. Marrin

The only liability of this company for gas which fails 10 comply with this analysis shall be replacement or reanahysis thereo! by the company without cxira cost,

STANDARD CALIBRATION GASES IN ALUMINUM CYLINDERS



6531 BOX SPRINGS BLVD. « RIVERSIDE, CA 92507
TELEPHONE (909) 653-6780 « FAX (909) 653-2430

s Il. SCOTT-MARRIN, INC.

REPORT OF ANALYSIS

KRESO1 DATE: U7 [y 2002
TO: Dan Kremer

Kremer Environmental Service

28151 San Lucas

Mission Viejo CA 92692-1313

CUSTOMER ORDER NUMBER: Vbl/D Kremer
VYV YV VYV VYV VYV VVVVYVYVYVYVVYYVVYYYVYVYYVYVVYIVVYYYY YV VY

CYLINDER NUMBER : FF13060

COMPONENT CONCENTRATION(v/v)
Ethylene Oxide 7.84 * 0.08 ppm
Nitrogen Balance @ 400 psig
Reanalysis

ppm = umole/mole % = mole-%

anaLysT _/ é/ APPROVED é@/ ~
/ﬂ#/ Mff Calhoun /V J.T. Marrin
, .

The only Hability of this company for gas which fails to comply with this analysis shall be replacement or reanabysis thercof by the company without exira cost.

STANDARD CALIBRATION GASES IN ALUMINUM CYLINDERS



6531 BOX SPRINGS BLVD. ¢ RIVERSIDE, CA 92507
TELEPHONE (9089) 653-6780 s FAX (909) 653-2430

s l.. SCOTT-MARRIN, INC.

REPORT OF ANALYSIS

KRESO1 DATE: GCT 81 2002

TO: Dan Kremer
Kremer Environmental Service
28151 San Lucas
Mission Viejo CA 92692-1313

CUSTOMER ORDER NUMBER: Vbl/D Kremer
VVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVUVVVV

CYLINDER NUMBER : FF35828

COMPONENT CONCENTRATION(v/v)
Ethylene Oxide 102.7 £ 1.0 ppm
Nitrogen Balance @ 400 psig
Reanalysis

ppm = umole/mole % = mole-%

ANALYST K( APPROVED /W"
/8. Calhoun .T. Marrin

The only lizbility of this company for gas which fails to comply with this analysis shall be replacement or reanalysis thereof by the company withour extea cost,

STANDARD CALIBRATION GASES IN ALUMINUM CYLINDERS



6531 BOX SPRINGS BLVD. s« RIVERSIDE, CA 92507
TELEPHONE (909) 653-6780 s FAX (309) 653-2430

s '.' SCOTT-MARRIN, INC.

REPORT OF ANALYSIS

KRES01 DATE: &Y 071 2002

TO: Dan Kremer
Kremer Environmental Service
28151 San Lucas ‘
Mission Viejo CA 92692-1313

CUSTOMER ORDER NUMBER: Vbl/D Kremer
VYVYVVVYVVYVYVYVYVYVY VYV VYV VY VYYYYYVVYVYVYIVVYVYVYYVYYY VY

CYLINDER NUMBER : FF36946

COMPONENT CONCENTRATION(v/v)
Ethylene Oxide 1011 + 10 ppm
Nitrogen Balance @ 500 psig
Reanalysis

ppm = umole/mole % = mole-%

I |l
ANALYST APPROVED
Mf.' Calhoun /LV‘I‘ Marrin

The only liability of 1his company for gas which fails 10 comply with this analysis shall be replacement o1 reanalysis thereof by the company withoul cxtea cosl.

STANDARD CALIBRATION GASES IN ALUMINUM CYLINDERS



6531 BOX SPRINGS BLVD. ¢ RIVERSIDE, CA 92507
TELEPHONE (909) 653-6780 ¢ FAX (909) 653-2430

EI.' SCOTT-MARRIN, INC.

REPORT OF ANALYSIS

KRES0O1 DATE: JUf 3. 2pt
TO: Dan Kremer

Kremer Environmental Service

28151 San Lucas

Mission Viejo CA 92692-1313

CUSTOMER ORDER NUMBER: Vbl/D Kremer
VYV VVVVVYVYVYVVYVVVYVYVYVVYVYVYVYYVVIYYVYVVYYVYVYYVYVYVY VYV

CYLINDER NUMBER : FF38679

COMPONENT CONCENTRATION(v/v)
Ethyiene Oxide 10390 * 104 ppm
Nitrogen Balance @ 500 psig
Reanalysis

pPpm = umole/mole % = mole-%

A
ANALYST /[ , ,(/(/ APPROVED W
/WM l\rS. Calhoun /J.T. Marrin

The only liability of this company for gas which fails to comply with this analysis shall be replacement or 1eanalysis thereof by the company withoul extra cost.

STANDARD CALIBRATION GASES IN ALUMINUM CYLINDERS



IizEEh é Praxair
i 1] 4 5700 South Alameda Street
Los Angeles, CA 90058
Telephone: (323) 585-2154
Facsimile: (714)542-6689

CERTIFICATE OF ANALYSIS

CUSTOMER  KREMER ENVIRONMENTAL DATE 10717700
P.O NUMBER
REF. NUMBER 70092700

REQUESTED COMPOSITION

GAS CONCENTRATION
ETHYLENE OXIDE 50 ppm
NITROGEN BALANCE
ANALYTICAL ACCURACY 12 %
ANALYTICAL METHOQOD
INSTRUMENT ANALYTICAL PRINCIPLE
HP 5890 Series II+ S/N 3310A48533 G.C. / Flame Ionization

VALUES NOT VALID BELOW 150 PSIG.

THISCYLINDER NO. [T 16484 CERTIFIED CONCENTRATION
EXPIRATIONDaTe  12-31-03 NITROGEN BALANCE
CLASSIFICATION CERTIFIED STANDARD ANALYTICAL ACCURACY £ 1
BATCH NUMBER N/A
LOT NUMBER 109026301
PARTNUMBER NI ;gg“"c"‘?‘ 2
FT
CYLINDER SIZE CGA C o //
A il Ve [ 4 //
Fj' FIvYy
ANALYZED BY PHU TIEN NGUYEN CERTIFIED BY

— > s

ORTANT /

rmation contained herein has been prepared at your request by quakfied experts within Praxair Distribution. Inc. While we believe that the information is accufale within the limits of
analytical metnods employed and is complete 10 the extent of the specilic analyses performed. we make no warranty G- fepresentation as to the suilabilly of the use of the
rmation lor any particular purpase. The information is offered with the understanding that any use of the information is at the sole discretion and risk of the user. In no event shall the
ity of Praxair Distnbution, Inc.. arising out of the use of the information contained herein exceet the lee established for providing such informatron.



